
C L I M AT E

Race to collect data 
as El Niño wanes
Epic warming event studied in unprecedented detail.

B Y  E L I Z A B E T H  G I B N E Y

Scientists have long dreamed of launching 
detectors into space to find gravitational 
waves — the ripples in space-time whose 

detection was announced last month.
That dream is now a step closer to reality.  

Researchers working on a €400-million 
(US$440-million) mission to try out the neces-
sary technology in space have told Nature that 
the initial test drive is performing well.

“I think we can now say that the principle 
has worked,” says Paul McNamara, project  
scientist for the LISA Pathfinder mission, which 
launched last December. 

“Everything works as we designed it. It’s sort 
of magical, and you rarely see that in your career 
as an experimentalist,” says Stefano Vitale, a 
physicist at the University of Trento in Italy, and 
a principal investigator for the mission.

The European Space Agency financed the 
test, and hopes by 2034 to launch a €1-billion 
observatory to hunt for gravitational waves. 
That mission would bounce lasers between three 
spacecraft set millions of kilometres apart, with 
each craft containing a metal cube in free fall. 
The lasers would detect changes in the distance 
between the cubes as gravitational waves stretch 
and compress space-time. Such a large-scale 
observatory could spot lower-frequency gravita-
tional waves than can Earth-based experiments. 
These can be triggered by powerful events such 
as collisions between galaxies and supermassive 
black holes.

The Pathfinder test mission uses two 2-kilo
gram cubes of gold and platinum floated 
38 centimetres apart, and hopes to measure 
changes in their relative movement to within 
a picometre (10−12 m). Data that have been 
streamed back since 23 February show that it 
exceeds its requirements, Vitale says. The mis-
sion’s main science goal now is to understand 
where ‘noise’ in the system is coming from, to 
help to design the space-based observatory.

Success of Pathfinder was seen as a  
prerequisite for building the observatory. But 
before launching such an ambitious experiment, 
scientists also considered it desirable that gravi-
tational waves should already have been seen 
on Earth-based detectors. “It looks like these 
two conditions have been fulfilled in the same 
month. So it’s really our month,” adds Vitale. ■

G R AV I TAT I O N A L  W AV E S

Space-based 
detector passes 
test drive
Mission paves way for 
US$1-billion observatory.

B Y  J E F F  T O L L E F S O N

Floods have ravaged parts of South  
America. Crops are drying up in Africa. 
Corals are bleaching around the world. 

The epic El Niño warming event in the tropi-
cal Pacific Ocean has boosted temperatures 
and affected people and ecosystems around 
the globe. And thanks to a combination of luck 
and determination, scientists have been better 
placed than ever to record its evolution. 

“When you have an event this big, you really 
want to squeeze as much out of it as you can,” 
says Michael McPhaden, an oceanographer 
at the US National Oceanic and Atmospheric 
Administration (NOAA) in Seattle, Washing-
ton, who helps to manage an array of buoys 
that is used to monitor El Niño conditions. 
“And we were well positioned at the beginning 
of 2015 to watch this thing unfold.”

Had the El Niño occurred a year earlier — 
as originally predicted — McPhaden’s team 
would not have been ready. In early 2014, the 
Tropical Atmosphere Ocean (TAO) array was 
on the verge of collapse. NOAA eventually 
restored the array after oceanographers raised 
concerns that they — as well as weather fore-
casters — would be deprived of crucial data if 
a major El Niño arrived. 

E l   Ni ñ o  a n d  i t s  c o u nt e r p a r t , 

La Niña — which is defined by a cooling of 
the equatorial Pacific — have powerful knock-
on effects around the globe. This oscillation 
forms the basis of most seasonal weather pre-
dictions, and scientists are mining the data for 
clues that will improve those predictions. 

NOAA has spent roughly US$3 million to 
deploy aircraft, a research ship and hundreds 
of weather balloons to capture as much data 

as possible before 
the El Niño fades in 
the next few months. 
And the US National 
Science Foundation 
(NSF) has awarded 
19 ‘rapid response’ 
research grants, total-
ling $2.3 million, to 

researchers studying the event.
Many of the NSF projects focus on the 

effects of warm seawater on coral reefs; if 
water is too hot, corals bleach, expelling the 
colourful algae that feed them. The current 
bleaching event began in Guam in 2014 and 
has since spread to the Atlantic and Indian 
oceans as El Niño has warmed the seas 
(see ‘Selected El Niño impacts’). More than 
60% of the world’s corals could be affected 
in the next few months, and with NOAA  
predicting that bleaching will continue into 

Rising ocean temperatures caused by El Niño have damaged coral in the Indian Ocean.
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“When you 
have an event 
this big, you 
really want 
to squeeze as 
much out of it 
as you can.”
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2017, that number could rise. 
Scientists and policymakers often focus on 

the long-term risk posed by carbon dioxide 
emissions and ocean acidification. The cur-
rent bleaching event — already the longest on 
record — has shone a spotlight on the immedi-
ate danger posed by rising ocean temperatures. 

“Ocean acidification may be much less of a 
problem than we feared, but that’s only because 
many of the corals will be dead before we get 
there,” says Mark Eakin, who heads NOAA’s 
Coral Reef Watch. 

In other cases, scientists were lucky to be able 
to watch El Niño unfold. Daniel Rudnick, an 
oceanographer at the University of California, 
San Diego, and his colleagues received grants 
from the NSF and NOAA in 2012 and 2013 to 
deploy a trio of underwater gliders in the tropi-
cal Pacific from 2013–16. The team also released 
41 new Argo floats — roughly double the previ-
ous number — along the Equator to collect tem-
perature and salinity data down to 2,000 metres. 

In November 2013, the gliders began to 
collect high-resolution measurements of the 
subsurface ocean current’s eastward flow. The 
monitoring will continue this year. 

“It’s been shown that the undercurrent 
strengthens during El Niño, but what we have, 
I think, is a more finely resolved picture of its 
size,” Rudnick says. “It was serendipity with a 
capital ‘S’.” 

Rudnick presented preliminary data on 
23 February at an American Geophysical 
Union conference in New Orleans, Louisiana. 
The observations document the undercurrent’s 
evolution in 2014, when the forecasted El Niño 
fizzled, and in 2015, when it roared back. 
By comparing the oceanic and atmospheric 
conditions in both years, scientists hope to 
gain insights that will improve future weather  
forecasts. 

The focus is often on the trade winds, which 
usually blow to the west across the Equator. 
Alexey Fedorov, an oceanographer at Yale Uni-
versity in New Haven, Connecticut, says that 
2014 and 2015 both saw significant bursts of 
eastward winds in June, which began to push 
warm surface waters towards South America. 
In 2014, a burst of westward winds in August, 

driven by atmospheric patterns in the South-
ern Hemisphere, cut that process short — but 
helped to set the stage for the massive El Niño 
in 2015. 

Fedorov says that there is no evidence that 
those winds could have been forecast, even by 
the most advanced climate models. “Some-
times we are right, sometimes we are wrong,” 
he says. “There was no chance to predict this.”

Although temperatures in the tropical 
Pacific are near their peak, McPhaden says that 
El Niño’s energy is quickly dissipating below 
the surface. “It’s very clear that this El Niño 
is losing its steam,” he says. And that poses 
another crucial question for oceanographers 
and climate scientists: whether this El Niño will 
transition into a major La Niña, as happened 
after the last big El Niño in 1997–98. ■ 

SELECTED EL NIÑO IMPACTS
The strong El Niño warming event that began last year has affected conditions around the globe.

Eastern Africa The failure of spring rains in 2015 affected crops in central Ethiopia and Sudan. 
Areas further south have been hit by heavy rains and flooding.

South America Paraguay was hit by torrential rains this December and January, causing 
flooding and the evacuation of more than 100,000 people.

Australia El Niño has been linked to warm and dry conditions in 2015.

India Much of India experienced below-normal rainfall from June to September. 
There was above-normal rainfall in southern India and Sri Lanka this winter.

Oceania Coral reefs in the central Pacific Ocean are on the front line of a global bleaching 
event that has also affected reefs in the Atlantic and Indian oceans.
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